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The N=40-Region

Nuclear structure near the N = 40 subshell closure

99/2

‘ Increased collectivity beyond N = 40

P12 oo

38 40 42 44 46 48 50
neutrons in g,,,

[Otsuka, 2005]

u]
]

1l

u
it
w
N)
0
?



Physics Case Technique Results Summary
000e00 00000000 0000000

The N=40-Region

Nuclear structure near the N = 40 subshell closure

g oo
o 0 Increased collectivity beyond N = 40
‘;‘/ *—se— 0 Interaction between v1gq/» and
Pr?—oeee— rfp-shell cause lowering of 175 o
@8 28 and raising of 177>
—00000000— /7 /> —00000000—
& 70Ni v

Fnergy (MeV)

-4

neutrons in g,

[Otsuka, 2005]



Physics Case Technique Results Summary
000e00 00000000 0000000

The N=40-Region

Nuclear structure near the N = 40 subshell closure

g oo
i 0 Increased collectivity beyond N = 40
Ff"/ >—e— 0 Interaction between »1gq» and
Dr?—oeee— rfp-shell cause lowering of 175 o
@8 28 and raising of 177>
—e0006000— /7 /> —00000000—
& 70Ni v

Fnergy (MeV)

-4

neutrons in g,

[Otsuka, 2005]



Physics Case Technique Results Summary
000e00 00000000 0000000

The N=40-Region

Nuclear structure near the N = 40 subshell closure

g oo
i 0 Increased collectivity beyond N = 40
—Ff"/ >—e— 0 Interaction between v1gg /> and
10 e rfo-shell cause lowering of 17f5
i @8 i 28 and raising of 177>
17 /2 —ecssssse—
& 70Ni v

Fnergy (MeV)

-4

neutrons in g,

[Otsuka, 2005]



Physics Case Technique Results Summary
000e00 00000000 0000000

The N=40-Region

Nuclear structure near the N = 40 subshell closure

99/2 o0

0 Increased collectivity beyond N = 40

—F;‘/ 2~—e— 0 Interaction between v1gq /> and
35— wfp-shell cause lowering of 17f5 />
i l i [ and raising of 177>

- 7,2 —e0000000—

R CINT 0 17f5/2 — 17f7 /> reduces and

causes quenching of Z = 28-gap

neutrons in g,

[Otsuka, 2005]



Physics Case Technique Results Summary
000e00 00000000 0000000

The N=40-Region

Nuclear structure near the N = 40 subshell closure
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The N=40-Region

Odd-A Cu isotopes
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Cu projectile

120Sn or 104Pd target

dog) depends on projectile energy and B(E\)
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ocoulex CaN't be measured directly.
The ~-rays succeeding the Coulex
can be observed. ogoyex Can be
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Safe Coulomb Excitation

Relative measurement

\ Method
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Experimental Set-Up
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Proton Beam

Results Summary
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UCx-target

@ Laser ionisation by
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(Z-selection)

@ Isotope selection
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@ Bunching and
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@ Post-acceleration
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® Arrival at
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- 67,69’71'73CH

E~3 MeV/u

DSSD detector
(16°-53°)

Beam dump
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Experimental Set-Up

DSSD detector
(16°-53°)

67‘69‘71‘73Cll M
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\ Beam dump
1208y, 104pq Beam monitor detector
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MINIBALL Clusters DSSSD Particle detector
@ 8clusters O Double Sided Segmented
O 3 HPGe crystals each Silicon Detector
o 6 fold segmentation @ 4 segmented quadrants
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A =63 65 67 69 71 73

B(E2;7/2— — 3/27) : minimum
collectivity at N = 38

B(E2;7/2~ — 3/27)
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2 B(E2;2" — 0T) in agreement with the
E,l, i proposed p3 /2 ¢ 2+ nature for the 7/2~
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~20 =a B(E22=0") ]

0= % % 40 41 43 Trend in the odd-Cu isotopes sim_ilar to
N that shown by the even-even Zn isotopes

Calculated occupancies of the gg /2
orbital [Perru, 2006] indicate that the
pairing correlations start to empty the
fp-orbitals in the Zn isotopic chain earlier
and to a larger extent than in Ni

[Robinson, 1964]
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B(E2) Systematics
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At N = 40 (%°Cu), 5/2~ state

A =63 65 67 6 71 T3 underg_o_es a significant loss in
collectivity

~32 o B(E2;112553/2) 1 :

30 1 The change in st(uct_ure does

g not affect the excitation energy

g16 1 which stays similar to that in

E-B E 67Cu

=
1)
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The low B(E2;5/2— — 3/27)
value from N = 40 onwards
indicates that the 5/2~ state is
] essentially of single-particle
character

The proposed 1/2~ shows an

) important increase in collectivity
[Robinson, 1964] beyond N = 40
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o The B(E2)-values for the transitions depopulating the
1/27,5/2~ and core-coupled 7/2~ states in 87:6971.73Cy
were measured.
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o The B(E2)-values for the transitions depopulating the
1/27,5/2~ and core-coupled 7/2~ states in 87:69.71.73Cy
were measured.

o Identification of a new state (spin 1/2 is proposed) in
7730,
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o The B(E2)-values for the transitions depopulating the
1/2~,5/2 and core-coupled 7/2~ states in 67:6%71.73Cy
were measured.

o Identification of a new state (spin 1/2 is proposed) in
71’73CU.

o Existence of different types of configurations at low
excitation energies beyond N = 40, which is expected to
influence the evolution of the shell structure towards "8Ni.
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o The B(E2)-values for the transitions depopulating the
1/27,5/2~ and core-coupled 7/2~ states in 87:69.71.73Cy
were measured.

o Identification of a new state (spin 1/2 is proposed) in
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o Coulex of Ga-contamination (in progress).
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